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Splenic abscess is an unusual and potentially life-threatening disease. Due to the nonspecific clinical picture,
it remains a diagnostic challenge. Splenic abscess should be suspected in febrile patients with left upper
quadrant tenderness and leukocytosis, and diagnosis confirmed based mostly on imaging studies,
microbiologic and/or pathologic evidence, or by response to antibiotic or antifungal treatment. We present
29 cases of splenic abscess treated in our hospital from 1990 to 2001. There were 18 male patients (62%)
and 11 female patients (38%). Ages ranged from 4 to 85 years, with a median of 44 years. There were
five pediatric patients (17%) and 24 adults (83%). The most common associated condition was leukemia.
Most patients were immunocompromised (72%). The more common signs and symptoms were fever (90%),
chills (41%), abdominal pain (31%), and leukocytosis (38%). Ultrasonography of the abdominal cavity was
positive in 27 cases (93%); computerized tomography or magnetic resonance imaging was used in 26 patients
(90%) and was positive in all patients. The abscess was solitary in 21 cases (72%) and multiple in eight
cases (28%). Positive blood cultures were found in only seven patients (24%). According to the literature,
the treatment of choice is still splenectomy, but in our study, the success rate of 75% with antibiotics alone
indicates that antibiotic therapy should be considered an important alternative treatment modality in
patients not suitable for percutaneous drainage and splenectomy.
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Splenic abscess is a rare lesion and has been difficult to
diagnose. Population-based autopsy studies have
established the incidence of splenic abscess at between 0.2%
and 0.7% [1]. The high mortality associated with delayed
diagnosis emphasizes the need for prompt detection and
early treatment [2,3]. Recent reports have stressed the
changing clinical spectrum and treatment of splenic
abscesses [1,4]. This is a rare disease and, even in large
hospitals, it is not seen every year. New imaging modalities,
ultrasonography (US), computerized tomography (CT), and
the successful application of percutaneous aspiration and
percutaneous closed drainage have changed approaches to
diagnosis and therapy [5–7]. We present reports of patients
from Kaohsiung Medical University Hospital, Taiwan,
during an 11-year period from December 1990 to October
2001. All patients presented puzzling signs and symptoms
that impeded an accurate and prompt diagnosis. The current
study was undertaken to learn more about the behavior of
splenic abscesses, elucidating the etiology, epidemiology,
clinical presentation, diagnosis, therapy, and prognosis of
this entity.
PATIENTS AND METHODS
Patients were included in this study by screening the hospital
register for cases of splenic abscess between 1990 and 2001.
Splenic abscess was defined as an infectious suppurative
process involving identifiable macroscopic filling defects
either in the parenchyma of the spleen or the subcapsular
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space. Fungal granulomas were also included in this
definition. Diagnoses of splenic abscess were based mostly
on imaging studies, microbiologic and/or pathologic
evidence, or by response to antibiotic or antifungal treatment.
The case records were reviewed retrospectively. Data
analyzed included age, sex, presenting signs and symptoms,
underlying disease, duration before diagnosis, diagnostic
tests, culture data, pathology, other organ involvement,
treatment modality, and resultant morbidity and mortality.
Individual diagnostic tests included chest roentgenography,
US, and CT or magnetic resonance imaging (MRI).
RESULTS
In the 11-year period, 29 patients were admitted to
Kaohsiung Medical University Hospital with the final
diagnosis of splenic abscess. Eighteen patients were male
(62%) and 11 were female (38%). Their ages ranged from 4
to 85 years, with a median of 44 years. There were five
pediatric patients (17%) and 24 adults (83%). The conditions
associated with splenic abscess in these patients are
presented in Table 1. The most common associated condition
was leukemia. Immunodeficiency was the major
predisposing factor for splenic abscess (72%). All patients
except two (7%) had immunity problems (cancer, diabetes
mellitus, alcoholism, immunosuppressive treatment,
systemic lupus erythematosus, or liver cirrhosis). Of the
two exceptions, one had a previous splenic infarction and
the other had acute cholecystitis and chronic renal
insufficiency.
The most common signs and symptoms were fever
(90%), chills (41%), abdominal pain (31%), and leukocytosis
(38%) (Table 1). Leukocyte counts ranged from 2.1 × 109/L
to 70.6 × 109/L, with a median of 15.7 × 109/L (normal, 4.5–
11.0 × 109/L). C-reactive protein concentration ranged from
1.69 mg/L to 334 mg/L, with a median of 106 mg/L (normal,
0–6 mg/L).
The median duration of symptoms from onset until
diagnosis was 27.5 days (range, 2–360 days). In most cases,
the tentative diagnosis on admission cited abdominal pain
or fever of unknown origin.
US, while not definitive, is an effective tool in the early
diagnosis of splenic abscess. In only two cases (7%) was no
splenic lesion found using US. The US appearance of splenic
abscess is almost characteristic: hypo- or nearly anechoic,
ovoid or round areas in the spleen, with an irregular wall
and mild to moderate distal acoustic enhancement (Figure
1). CT or MRI was used in 26 patients (90%), and was
abnormal in all these patients. The typical finding on CT
scan was a low density mass with peripheral enhancement
following interval contrast injection (Figure 2). On MRI,
fungal abscesses were shown clearly on T2-weighted fat-
suppressed images as high-signal intensity rounded foci.
Bacterial abscesses tended to be larger than fungal lesions,
and, due to the high protein content, they were of mixed
high-signal intensity on T2-weighted images and had
substantial perilesional enhancement on gadolinium-
enhanced images (Figure 3).
The abscess was solitary in 21 cases (72%) and multiple
in eight cases (28%). The splenic abscess was fungal in 28%
of cases, and all these abscesses were multilocular. Only
19% of bacterial abscesses were multilocular. Twelve patients
(41%) had an abscess in other organs (9 in the liver and 4 in
the kidney – one patient had an abscess in both the liver and
kidney). Positive blood cultures were found in only seven
patients (24%): Staphylococcus sp. in two patients, and
Klebsiella pneumoniae, Salmonella sp., Pseudomonas sp.,
Enterococcus sp., and Enterobacter sp. in one patient each.
As splenic abscesses, especially those located at the
upper pole, tend to irritate the diaphragm, causing an
elevated diaphragm, pleural effusion, increased lung
infiltration, pneumonia, or left lower pulmonary lobe
atelectasis, chest roentgenography was performed in all
patients. This showed increased bilateral lung infiltration in
three patients (10%), right lower lobe pneumonia in four
patients (14%), pleural effusion in one patient (3%), and left
lower pulmonary lobe fibrosis in one patient (3%).
Treatment and mortality are shown in Table 2. Causes of
death included splenic rupture, widespread abscesses in
multiple organs, the effects of the splenic abscesses
themselves, and primary disease, with the splenic abscess
appearing only to be a contributing factor.
DISCUSSION
The spleen is an effective filter for organisms and particulate
matter and, as can be seen from the very low incidence of
splenic abscesses, is very resistant to infection. The cause of
splenic abscess often falls into one or more of the following
five categories: metastatic infection, superinfection following
ischemia or infarction due to red blood cell abnormalities,
trauma, contiguous infection, and immunodeficiency [1,8].
Immunodeficiency is a major predisposing factor in
splenic abscess and is becoming more important with the
increased use of organ transplantation, chemotherapy, and
corticosteroids, and the greater incidence of AIDS. In recent
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reviews, 18% to 28% of splenic abscess patients are
immunosuppressed [9,10].
The increased role of immunodeficiency has also led
to an increase in fungal abscesses during the last century,
from 0.8% to 25.8% [1,8,9,11]. Fungal splenic abscesses
are multilocular in 90% of patients [12], whereas bacterial
abscesses are multilocular in only 26% [1,13,14]. In
our survey, the epidemiologic profile shows that patients
who are immunocompromised (72%), either due to
underlying malignancy or to concomitant chemotherapy,
are potential candidates for splenic abscess. Fungal splenic
abscesses were present in 28% of our cases, and all were
multilocular. In contrast, only 19% of bacterial abscesses
were multilocular.
The clinical presentation of splenic abscess is insidious,
often with constitutional symptoms: fever, nausea, weight
loss, general malaise, and abdominal pain localized in the
left upper quadrant. The triad of fever, left upper quadrant
pain, and a tender mass has been suggested as an important
complex by Sarr and Zuidema [15], and was seen in about
one-third of patients in our study (Table 1). The signs and
symptoms can be explained by sepsis, gastrointestinal
irritation, and distension or inflammatory changes in the
splenic capsule. Moreover, the inflamed spleen can result in
Table 1. Clinical features in 29 patients with the final diagnosis of splenic abscess
Feature* n (%)
Conditions associated with splenic abscess
   Leukemia 13 (44.8)
   Chemotherapy 8 (27.6)
   Concomitant infection 8 (27.6)
   Diabetes mellitus 7 (24.1)
   Liver disease 5 (17.2)
   Cardiovascular disease 4 (13.8)
   Systemic lupus erythematosus 2 (6.9)
   Cancer 2 (6.9)
   Post abdominal operation 2 (6.9)
   Anemia 2 (6.9)
   Renal insufficiency 2 (6.9)
   Corticosteroids 1 (3.4)
   Alcoholism 1 (3.4)
   Iatrogenic Cushing’s disease 1 (3.4)
   Thyroid disease 1 (3.4)
   Splenic infarction 1 (3.4)
   Splenic artery aneurysm 1 (3.4)
   Peptic ulcer 1 (3.4)
   Asthma 1 (3.4)
 Symptoms
   Fever 26 (89.7)
   Chills 12 (41.4)
   Abdominal pain 9 (31.0)
   Weakness 7 (24.1)
   Anorexia 5 (17.2)
   Nausea, vomiting, diarrhea 4 (13.8)
   Confusion 3 (10.3)
   Left chest pain 2 (6.9)
Signs
   Leukocytosis 11 (37.9)
   Abdominal tenderness 6 (20.7)
   Splenomegaly 5 (17.2)
   Hepatomegaly 2 (6.9)
   Weight loss 2 (6.9)
*More than one feature may be present in each patient.
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local irritation of the adjacent diaphragm and left kidney.
Diagnosis on clinical grounds is difficult and requires a
high degree of clinical alertness. Fever is present in 90% of
patients and leukocytosis in 88% [1,11,13]. Similarly, in our
study, fever was found in 90% of patients, but leukocytosis
was found in only 38% of cases. This may be due to the high
percentage of immunocompromised patients in our study.
The nonspecific nature of the signs and symptoms of
splenic abscess make imaging studies a cornerstone of
diagnosis. The new modalities have greatly improved the
possibility of diagnosing a splenic abscess. A review of the
literature showed that CT has a sensitivity of 96% and is
superior to US, which has a sensitivity of 76% [1]. However,
we found a sensitivity of 100% for CT and 93% for US. US
is considered by some to be the imaging modality of choice
because of its availability, portability, low cost, and easy
percutaneous puncture [16,17]. CT is superior in its ability
to localize lesions as small as several millimeters, and gives
better anatomic information about the perisplenic area and
contiguous viscera. Thus, US and CT are both sensitive in
detecting splenic abscesses, although neither of the two is
specific; the differential diagnoses include splenic infarcts,
cysts, primary and secondary tumors, hematomas, and
lymphomatous masses [18,19].
Treatment of splenic abscess is controversial. At present,
medical therapy alone is appropriate initially for fungal
abscesses. Recently, this has been successfully confirmed
using serial US and CT scans that demonstrate fungal
abscess resolution with amphotericin B therapy [1,12]. In
our study, the survival rate among patients with fungal
abscesses treated with antifungals alone was 67%. The
overall survival rate in our report was 75% (Table 2).
Splenectomy remains the treatment of choice for bacterial
abscesses. Initial studies show remarkable improvement in
survival rates following timely splenectomy with
postoperative antimicrobial therapy, with decreases in
mortality from 100% to between 14% and 6.2% [1,8,20,21].
With the advent of US and CT, intra-abdominal abscesses
are more often treated with percutaneous puncture and
closed drainage, and treatment success has been reported
with this modality [22]. However, although the success rate
of 68% with percutaneous drainage does not match the
Figure 3. Magnetic resonance image showing multiple high signal-
intensity lesions (arrows) over the spleen, compatible with multiple
splenic abscesses.
Figure 1. Abdominal ultrasonogram showing a hypoechoic area (arrow)
over the spleen, compatible with splenic abscess.
Figure 2. Computerized tomogram showing multiple low-density masses
(arrows) compatible with multiple splenic abscesses.
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success rate of 86% to 94% with splenectomy, all cases of
splenic abscess should be considered for percutaneous
drainage if surgical drainage risks are significant or if
preservation of splenic tissue is important due to the risk of
post-splenectomy septicemia [23]. However, the
contraindications for this modality are multilocular abscess,
septations, tenacious content, and abscess rupture with
bleeding.
Survival rates are greater than 85%, with immuno-
suppressed patients representing a large percentage of the
mortalities in previous reports [1,11,14]. More than half of
our cases (16, 55%) were treated with antibiotics alone, with
a survival rate of 75%. In most of these, an extended-
spectrum penicillin or a third-generation cephalosporin
coupled with an aminoglycoside was used.
In contrast to the conclusion in the literature that there
is no place for long-term medical management of a clinically
overt splenic abscess [15], we had a high survival rate when
treating immunosuppressed patients with antibiotics alone.
Even though the survival rates after percutaneous drainage
(68%) and splenectomy (86–94%) were high in previous
reports [23], antibiotics can be used if the patient is not
suitable for percutaneous drainage and splenectomy.
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